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Abstract. During June and September 1984, zooplankton samples were collected with other
hydrographic and biological data along the Galician coast (NW of Spain). In June copepods
contributed -60% to the total zooplankton community, with larvaceans, siphonophores and
cladocerans also abundant. In September >90% of the zooplankton sampled were copepods. The
dominant species of copepods in both June and September were Acartia e/ausi, Paracalanus parvus
and Temora longicornis. The meroplankton was dominated by echinoderms, bryozoans, barnacle
larvae and bivalve larvae. In June the average zooplankton biomass was 31.08 mg e m-3; the
September average was 41.69 mg e m-3 The relationship between the slopes of the regression
equations (biomass versus abundance) suggests that the zooplankton assemblage in June was
composed by larger animals than in September. The major concentration of zooplankton was
between O and SO m, with both June and September daytime surface samples having 6-7 times the
amount of organisms than the lower water column (50-100 m). There were no distinct differences in
total zooplankton abundances at the inshore and offshore stations; however, the inshore stations
often had a higher percentage of meroplankton than the offshore stations. In June zooplankton
abundance at the northern transects and the western transects was similar. In September there were
greater concentrations of zooplankton in the western Galician shelf as compared with the northern
shelf. These differences in the horizontal distribution of the zooplankton were related to upwelling
events.
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Introduction
The Galician coast is situated on the NW Iberian Peninsula (Figure 1). It is of
particular oceanographic interest due to upwelling processes associated with the
North Atlantic anticyclonic gyre and the presence of the Rias Bajas, which are
tectonic drowned valleys with positive estuarine circulation (Otto, 1975; Fraga,
1981). The enrichment of nutrients in the surface waters produced by upwelling
and the infIuence of the Rias, have made this area into a productive fisheries
region. For example, catches of sardines (Sardina pilchardus) exceed 100 000
metric tons per year in the Galician and Cantabrican coast. The annual
aquaculture production of mussels (Mytilus edulis) in the Rias is 120 000-
145 000 metric tons (Perez and Roman, 1979).
Given the economic importance of the fishery and the aquaculture industries
in this area, both the Rias Bajas and the shelf have been the object of physical
(Fraga, 1967, 1981; Gomez-Gallego , 1971, 1975; Fraga et al., 1982; Blanton et
al., 1982) and biological studies (Margalef et al., 1955; Spohr and Corral, 1976;
Alcaraz, 1977; Estrada, 1984). However, only recently have there been
multidisciplinary studies that relate oceanographic conditions to pelagic and
demersal fisheries both on the continental shelf and the Rias (Tenore et al.,
1982).
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Fig. 1. Study area, showing station locations.
The zooplankton in both the Rias (Spohr and Corral, 1976; Alcaraz, 1977;
Alvarez-Ossorio, 1977; Corral and Alvarez-Ossorio, 1978) and on the conti-
nental shelf (Lakkis, 1967; Alvarez-Ossorio, 1984) have been the object of
several studies. The annual cycle of zooplankton abundance is typical of
temperate areas with two maxima, one in the spring and one in the autumn. The
distribution and composition of zooplankton are influenced both by upwelling
on the shelf and by outflow from the Rias Bajas. While copepods dominate the
zooplankton assemblage, at certain times of the year meroplankton from the
Rias constitute a significant portion of the zooplankton community (Corral and
Alvarez-Ossorio, 1978).
In this paper we analyzed the distribution and composition of zooplankton
during cruises BREOGAN 684 (June, 1984) and 984 (September, 1984) from 22
stations (Figure 1) along the Galician coast.
During cruise BREOGAN 684, winds blowing from the NE resulted in
upwelling events localized at Cape Ortegal and Finisterre (35.6%0 salinity and
13°C temperature in the sea-surface near the coast) and to a lesser extent to the
south of the Rias Bajas. During most of cruise BREOGAN 984, winds blew
from the SSW and were not favorable for upwelling. At the end of the cruise the
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The intensity of upwelling decreased gradually towards the north of the Rias and
offshore (Figure 2).
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Studies of the descriptive physical oceanography and upwelling intensity, and
a description of the phytoplankton in this area have been published elsewhere
(McClain et al., 1986; Varela et al., 1987a, 1987b).
Materials and methods
Cruises BREOGAN 684 and BREOGAN 984 were carried out on the RlV
Cornide Saavedra (June 7-23, 1984 and September 26-0ctober 2, 1984
respectively). A series of stations were made normal to the coastline both to the
North and West of Cape Vilano (Figure 1). At each station hydrographical data
(temperature, salinity, nutrients and oxygen) and biological data (phytoplank-
ton, zooplankton, ichthyoplankton and bacteria) were collected.
Zooplankton were sampled with a 202 urn mesh 60 cm diameter opening and
closing net towed between 1 and 1.5 kn. A General Oceanics flowmeter was
used to determine the water volume sampled. Samples were collected in oblique
tows from Oto 50 m and from 50 to 100 m at each station. In September, due to
the loss of one of the nets, only the upper water column (O-50 m) was sampled
at Vilano, Coruña and Ortega!. A benthos time-depth recorder was positioned
near the bottom net to determine the deepest depth sampled. All zooplankton
tows were collected during the day. Zooplankton samples were preserved in 4%
formalin and buffered to a pH of 8 with sodium tetraborate.
Non-gelatinous plankton biomass was determined from displacement
volumes. Preserved samples were he Id for 6 weeks to allow for maximum
shrinkage due to the effects of the formalin (Wiebe et al., 1975). Displacement
volume was converted to mg C m-3 using the following equation (Roman et al.,
1985):
Table l. Mean (X) in N m? and
considering the number of samples
BREOGAN 684 and 26 samplesin
Foraminifera
Hydromedusae
Siphonophora
Polychaeta
Heteropoda
Cladocera
Ostracoda
Copepoda
Amphipoda
Mysidacea
Isopoda
Chaetognatha
Appendicularia
Doliolida
Salpida
Polychaeta larvae
Gastropoda larvae
Bivalvia larvae
Cirripedia larvae
Euphausiacea larvae
Brachyura larvae
Anomura larvae
Bryozoa larvae
Echinodermata larvae
Fish eggs
Fish larvae
Others larvae
log C = (log DV + 2.2092)/1.069.
Subsamples were taken for taxonomic determination. Organisms were
identified to the species level when possible. Species diversity was calculated
using the Shanon-Weaver equation (Margalef, 1957).
Results and discussion
Composition
We have divided the zooplankton data into two ecological groups: holoplankton
and meroplankton. The holoplankton include foraminifera, medusae, siphono-
phores, pteropods, polychaetes (Tomopteris sp.), cladocerans, ostracods
(Conchoecia curta) and copepods. Thirty-six species of adult copepods were
identified. There were also many copepodites and nauplii present but we could
not identify them to species. Additional holoplankton included amphipods,
isopods, euphasiids (calyptopis and furcilia stages), chaetognaths (Sagitta spp.),
larvaceans (Oikopleura spp.) and salps.
Within the meroplankton we found molluscs (gastropod and bivalve veliger),
polychaetes (mainly Spionidae), barnacle larvae (cyprid and nauplii) and crab
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zoeae (anomuran, Pisidia longicornis; brachyuran and others). Additional
meroplankton included bryozoans (cyphonautes), echinoderms (echinopluteus
and ophiopluteus), fish eggs (mainly Sardina pilchardus) and fish larvae (Table
1).
In June and September, holoplankton averaged 95% of the zooplankton
sampled (Figure 3). During June copepods contributed -64% to the total
zooplankton community with larvaceans, siphonophores and cladocerans also
abundant. In September >90% of the zooplankton sampled were copepods
(Figure 3). In both June and September the meroplankton was dominated by
echinoderms, bryozoans, barnacle larvae and bivalve larvae. The inshore
stations often had a higher percentage of these organisms than the offshore
stations.
Larvaceans were more abundant in June than in September. They ranged
from <1 to 53% of the total community with an average of 14% (242 ind. m-3,
SD = 374). The number of larvaceans diminished significantly by September
and only made up <1-4% of the zooplankton with an average of 1% (27 ind.
m":', SD = 30).
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Table 1. Mean (X) in N m-3 and standard deviation (SD) of the zooplankton groups, calculated
considering the number of samples (n) in which they occurred from a total of 24 samples in
BREOGAN 684 and 26 samples in BREOGAN 984
684 984
X SD n X SD n
Foraminifera 10 12 ~ 7 10 13 8
Hydromedusae 35 36 9 5 7 7
Siphonophora 144 139 24 21 26 19
Polychaeta 1 1 6
Heteropoda 1 1
Cladocera 80 94 21 36 51 18
Ostracoda 11 1
Copepoda 672 641 24 3330 3016 26
Amphipoda 1 1 4 2 6
Mysidacea 1 1 4
Isopoda 1 1
Chaetognatha 1 1 4 5 5 19
Appendicularia 242 374 23 27 30 25
Doliolida 5 5 13
Salpida 3 3 5
Polychaeta larvae 7 12 20 3 2 9
Gastropoda larvae 11 20 20 11 11 23
Bivalvia larvae 5 9 16 37 64 21
Cirripedia larvae 9 11 19 19 36 20
Euphausiacea larvae 11 14 21 38 43 25
Brachyura larvae 2 2 11 4 2 5
Anomura larvae 2 O 2 4 2 7
Bryozoa larvae 8 9 18 58 65 25
Echinodermata larvae 69 188 15 5 4 8
Fish eggs 3 3 5 5 3 3
Fish larvae 2 1 4 1 O 3
Others larvae 5 4 21 7 6 12
633
nent
num
nent
tal. ,
were
lated
J.L. Valdes el al.
50-100 m
_ OTHERS
109 (X.m 3)
BREOGAN 684 BREOGAN 984
lIIIlIIl e LA ooe E R A
0- 50 m DeOPEPODA
IDIIAPPENDle.
1::::lsIPHONOPH.
Fig. 3. Main per eent eomposition of selected zooplankton categories for both eruises and depths.
Circle areas are proportional to abundanee.
Fig. 4. Main abundances (lag Ir
BREOGAN 684 and BREOGAN
Gelatinous zooplankton (medusae, siphonophores, salps and doliolids) made
up 15% of the zooplankton community in June :and 1% in September. The
siphonophores were the most numerically abundant of the gelatinous zoo-
plankton. The per cent composition of these organisms at all stations ranged
from <1 to 37% in June with an average of 12% (144 ind. m":', SD = 139). In
September their per cent composition range was only <1-6% with an average of
1% (21 ind. m ":', SD = 26).
Cladocerans were represented by three species: Podon intermedius, Evadne
nordmanni and E.spinifera. This group accounted for 5% of the zooplankters
(80 ind. m-3, SD = 94) in June with a range of <1-32%. In September the
cladoceran per cent composition range was <1-10% with an average of 1% (36
ind. m-3, SD = 51).
In June copepods and larvaceans were the dominant zooplankton component
(>200 ind. m":'). The second most abundant groups comprised of the
siphonophores, cladocerans and echinoderm larvae (>20-200 ind. m":'), In
September copepods were the dominant group (>200 ind. m":'). Bryozoans,
euphausiid larvae, bivalve larvae, larvaceans and cladocerans comprised the
second most abundant group of animals (>20-200 ind. m-3) (Figure 4).
The abundance of copepods relative to the total amount of zooplankton
increased from June to September. In June their per cent composition ranged
from 29 to 92% with an average of 64% (672 ind. m-3, SD = 641). In September
the range was 64-99% with an average of 92% (3330 ind. m":', SD = 3016).
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Fíg. 40 Main abundances (Iog transformed) and frequencies of zooplankton groups in the cruises
BREOGAN 684 and BREOGAN 984. A, B, e and D show four numerical abundance categories.
There were 36 species of copepods (27 in June and 30 species in September).
Calanoids made up 74% of the copepods species, cyclopoids comprised 17% and
harpacticoids accounted for 9%0 In June the dominant species were Acartia
clausi (309 ind. m-3, SO = 344), Temora longicornis (63 ind. m-3, SO = 157),
Paracalanus parvus (49 ind. m-3, SO = 59), Calanus helgolandicus (37 ind.
m-3, SO = 35), Pseudocalanus elongatus (37 ind. m":', SO = 66), and Oithona
helgolandica (33 ind. m-3, SO = 45) (Table II) o In September, the most
abundant copepod species were Aiclausi (1026 ind. m-3, SO = 1461), Piparvus
(675 ind. m-3, SO = 733), T.longicornis (268 ind. m-3, SO = 464) and Oncaea
spp. (225 ind. m":', SO = 555)0 Other numerically dominant species included
Pielongatus (89 ind. m":', SO = 121), Oithona plumifera (49 ind. m-3, SO =
94), Clausocalanus sppo (69 ind. m-3, SO = 94), Centropages typicus (55 ind.
m":', SO = 108), C.helgolandicus (40 ind. m":', SO = 60), Calanoides carinatus
(44 ind, m-3, SO = 123) and Oihelgolandica (34 ind. m":', SO = 40) (Figure 5)0
Conclusive evidence on which zooplankton species develop in response to
upwelling cannot be obtained unless zooplankton abundances on the shelf are
known prior to upwelling. However, cladocerans, salps and doliolids, because of
their asexual reproduction, are the zooplankters that respond rapidly to sudden
increases of phytoplankton (Paffenhofer, 1985) and thus would increase in
response to upwelling events. The small copepods also have high rates of
development and one could hypothesize that high concentrations of cyclopoids
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Table 11. Mean (X) in N m-3 and standard deviation (SD) of the copepod species calculated
considering the number of samples (n) in which they occurred from a total of 24 samples in
BREOGAN 684 and 26 samples in BREOGAN 984
684 984
X SD n X SD n
Calanus helgolandicus 37 35 24 40 60 22
Calanus tenuicornis 1 O 3 4 2 4
Calanoide carinatus 5 6 13 44 123 19
Eucalanus spp. 1 O 3 9 13 8
Paracalanus parvus 49 59 24 675 733 25
Calocalanus stylimeris 4 5 14 7 5 15
Calocalanus tenuis 7 9 5
Mecynocera e/ausi 1 1
Pseudocalanus elongatus 37 66 22 89 121 26
Clausocalanus spp. 6 6 10 69 94 24
Ctenocalanus vanus 10 11 14 14 13 10
Aetideus armatus 1 1 7 2 2 5
Gaetanus minar 1 1
Euchaeta hebes 3 4 7 9 9 12
Scolecithricella dentata 1 O 3 3 2 4
Diaxis durani 2 1 2
Temora longicornis 63 157 22 268 464 21
Metridia lucens 5 4 13 6 8 14
Pleuromamma gracilis 2 1 2
Centropages typicus 3 3 9 55 108 23
Centropages chierchiae 6 3 4 9 8 7
Isias e/avipes 3 2 4 3 2 4
Candacia armata 5 7 20 4 2 13
Anomalocera patersoni 1 1
Acartia e/ausi 309 344 24 1026 1461 26
Oithona plumifera 21 39 19 49 94 23
Oithona helgolandica 33 45 21 34 40 24
Oithona nana 15 15 7
Oncaea spp. 6 10 19 225 555 25
Corycaeus anglicus 3 4 19 5 6 17
Corycaeus furcifer 1 1 1 1
Corycaeus typicus 3 1 3
Corycaeus spp. 3 2 2
Euterpina acutifrons 3 3 8 4 3 9
Microsetella norvegica 1 1 1 O 2
Clytemenestra rostrata 2 2 9 2 1 7
(Oithona and Oncaea) and small calanoids (Acartia and Paracalanus) could
serve as indicators of phytoplankton blooms (Paffenhofer, 1980). Mikheyeu
(1977) observed that the smaller copepods dominated the center and edges of
the upwelling off Peru. His calculations showed that Oncaea, Paracalanus,
Oithona and Acartia made up more than 50% of the biomass. Peterson et al.
(1979), found that Calanus marshallae, Pseudocalanus spp., Acartia clausi,
A.longiremis and Oithona similis constituted the majority of the zooplankton
biomass in an upwelling area off Oregon. With respect to the dominant genera
of the copepod community, the results from this Galician project were similar to
these two studies.
We can compare the copepod species assemblage in this study with earlier
works from the study area (Lakkis, 1967; Alvarez-Ossorio, 1984) and areas near
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Fig. 5. Main abundances (log transformed) and frequencies of the copepod species assemblage in
both cruises. A, B, e and D show four numerical abundance categories.
Table DI. Indicator species of oceanic and transition areas in June and September
Oceanic species Transition species
June Calocalanus styliremis
Calanus tenuicornis
Scolecithricella dentata
Aetideus armatus
Metridia lucens
Centropages typicus
Candacia armata
Euchaeta hebes
September Calocalanus styliremis
Calocalanus tenuis
Scolecithricella dentata
Aetideus armatus
Pleuromamma gracilis
Metridia lucens
Centropages typicus
Candacia armata
Euchaeta hebes
Anomalocera patersoni
.nus,
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ausi,
kton
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the continental shelf such as San Ciprian and Burela (J.L.Valdes, unpublished
data). Of those off-shore species, only Mecynocera clausi was not present in any
of their samples. The more abundant species from our samples were comparable
with these other studies; however, there were no quantitative zooplankton data
from the study conducted by Lakkis (1967).
While the more abundant copepod species are of importance in terms of
biomass, some of the more rare species are indicators of specific water masses.
Colebrook el al. (1961) and Corral and Alvarez-Ossorio (1978) list indicator
species for the eastern North Atlantic region based on the criteria that the
animals are easy to identify and have well established distribution patterns. Two
types of indicator species, those found strictly in oceanic areas and those found
in areas of transition are listed in Table 111.
The oceanic species found in two sampling periods reflect the effect of oceanic
cold water intrusions. In June when upwelling occurred, indicator species were
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present at all transects. In September, indicator species were present at the more
western transects (Vigo, Arosa and Muros) and absent at the more northern
(Vilano, Coruña and Ortegal) transects where no oceanic water had intruded
based on chlorophyll (Varel a et al., 1987b) and hydrographic data collected
(McClain et al., 1986).
In June zooplankton biomass ranged between 0.9 and 72.47 mg C m-3 with an
average of 31.08 (SD = 20.59) mg C m-3. In September the range increased to
6.9-107.7 mg C m-3 with an average zooplankton biomass of 41.69 mg C m-3
(SD = 26.8) (Figure 6). This increase in zooplankton biomass correlated with
increases in zooplankton densities (Figure 7). However, the regressions of
abundance and biomass were significantly different between June (Y = 99.49 +
32.88X; r = 0.78; n = 24) and September (Y = -371.69 + 94.20X; r = 0.81;
n = 26). Approximately twice as many individuals in September resulted in the
same zooplankton biomass as compared with June.
Distribution
Zooplankton abundances (N + 1 log transformed) were similar along the
northern and western Galician coast (Figure 8). There were less zooplankton
collected from the deeper depths. In June the average abundance for both
depths sampled was 1144 ind. m-3 (SD = 1094). However, there was a distinct
difference between the zooplankton collected from O to 50 m (1806 ind. m-3,
SD = 1038) and the 50-100 marea (283 ind. m-3, SD = 198). In September the
average value was 3556 ind. m-3 (SD = 3126), with the O-50 m abundance of
4339 ind. m-3 (SD = 2695) and the 50-100 m abundance 601 ind. m-3 (SD =
346). Thus in both June and September there were ~-7 times more organisms in
the surface water as compared with deeper water. Copepods, the major
component of the zooplankton, exhibited a similar distribution pattern to total
zooplankton abundances with the higher densities in the O-50 m region of the
water column. In September the highest copepod abundance were in the
upwelling are a and the inshore stations of the western transects.
The species composition between the two depth ranges sampled was similar,
but the percentage composition of the species varied. Species diversity is greater
in the deeper waters than in the shallow region (Figure 9). The copepods,
A.clausi, P.parvus and T.longicornis were dominant in the surface waters.
Higher zooplankton abundances in the surface waters was also reflected in
higher zooplankton biomass. In June the average biomass value for the upper
water column was 43.01 mg C m-3 (SD = 20.59). Biomass in the deeper part of
the water column was 11.81 mg C m-3 (SD = 9.18). In September zooplankton
biomass was similar with an average value of 48.66 mg C m-3 (SD = 26.39) in
the upper water column and 21.07 mg C m-3 (SD = 14.9) in the lower water
column. The upper to lower water column biomass ratio was 4:1 in June and 2:1
in September. This is less than abundance ratios (6:1 and 7:1 respectively),
suggesting a higher concentration of small animals in the upper water column.
As stated previously, the small copepods A.clausi, P.parvus and T.longicornis
comprised a large portion of the zooplankton community in' the surface water.
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Fig. 8. Zooplankton abundances (log transformed) distribution in the sampled area during the
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Fig. 9. Diversity index distribution in the sampled area in both cruises BREOGAN 684 and
BREOGAN 984.
Both phytoplankton biomass and productivity were also maximum in the surface
50 m at the Galician coast (Estrada, 1984; Varela et al., 1987a, 1987b).
Considering aIl these factors, we can categorize the upper water column as a
regio n of high zooplankton abundance and biomass dominated by a few number
of smaIl copepod species. The deeper water in contrast was dominated by large
species of lower abundances and higher diversity.
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There was no distinct difference in total zooplankton abundance between the
inshore and offshore stations. However, in June inshore stations had higher
meroplankton abundance than offshore stations. This difference in the contri-
bution of meroplankton was likely the result of onshore-offshore outflow of
coastal water from the Rias. In September, the Vigo transect also had the
highest abundances of meroplankton in relation to the other transects sampled.
Given the narrow time period for reproduction of the various benthic
invertebrates, their presence in the meroplankton varied between June and
September. Echinoderm larvae, primarily distributed in the neritic areas, were
more abundant in June (69 ind. m-3, SD = 188) than in September (5 ind. m-3,
SD = 4). In contrast, bryozoan and bivalve larvae (larger than 200 urn)
increased in numbers from June to September. Bryozoan abundances did not
indicate a clear preference for neritic areas. However bivalve larvae were only
found in the coastal zone with highest abundances at the inshore stations of
Arosa (277 ind. m-3) and Vigo (140 ind. m":'), with no larvae present at the
Cape Ortegal transect.
In June there were similar zooplankton abundances at the northern (Vilano,
Coruña and Ortegal) and the western transects (Vigo, Arosa and Muros).
However, in September there was a distinct difference in these two regions
(Figure 8), with abundances of2812 ind. m-3 (SD = 1590) in the northern areas
and higher abundances of 6036 ind. m-3 (SD = 2648) in the western region. In
both June and September the average number of species was higher in the
western regio n (30 species) as compared with the northern region (25 species).
However, the diversity index (Figure 9) is about the same in June for all
transects. In September this index is highest at the western transects. This higher
diversity is the result of meroplankton being advected from the Rias.
Zooplankton biomass exhibited a similar pattern as abundance. For example,
during June zooplankton biomass was roughly the same in the northern
(35.02 mg C m-3; SD = 17.03) and western regions (33.57 mg C m":'; SD =
11.49). However, in September there was higher zooplankton biomass in the
western transects (58.69 mg C m":', SD = 22.6) than in the northern stations
(39.7 mg C m-3, SD = 26.25) (Figure 6).
It is likely that the horizontal distribution of zooplankton is related to the
upwelling events. In June upwelling occurred over the entire Galician shelf
(from Cape Ortegal to Finisterre and in the south of the Rias Bajas) and we did
not find major differences between the northern and the western transects. In
September when the upwelling was apparent only at the Ria de Vigo we found
that the northern region had less zooplankton abundance, biomass and diversity
index values as compared with the western regio n which also had highest
abundances of meroplankton.
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Conclusions
As a summary of our work during cruises BREOGAN 684 and BREOGAN 984
we can conclude the following.
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June
The abundance of cladocerans, salps and doliolids in the zooplankton
assemblage suggest that we were working in the beginning of an upwelling evento
The distribution of the indicator species suggest that there were oceanic cold
water intrusions over the entire Galician shelf. The zooplankton community was
dominated by copepods (64%), with A.clausi, T.longicornis, P.parvus, C.helgo-
landicus, Ps.elongatus and O.helgolandica all having abundances higher than 20
ind. m-3. Zooplankton biomass as well as the abundances did not have a clear
inshore-offshore distribution. Meroplankton were located mainly in the inshore
stations of the western regio n which was likely the result of outflow of coastal
water from the Rias. The upper to lower water column ratios were 4:1 for
zooplankton biomass and 6:1 for zooplankton abundances.
September
There was a complete absence of doliolids, low abundances of cladocerans but
high abundances of Oncaea spp. The hydrographical data suggested that
upwelling was occurring only at the Ria de Vigo and its intensity decreased
towards the north of the Rias and offshore. Oceanic species of copepods were
present at the western region (Vigo, Arosa and Muros) and absent in the
northern region (Vilano, Coruña and Ortegal) where no oceanic water had
intruded. Copepods were the most abundant group of the zooplankton (>90%).
A.clausi, P.parvus, T.longicornis and Oncaea spp. abundances were higher
than 200 ind. m-3. As in June, neither the biomass nor the abundance had a
clear inshore-offshore distribution. However, meroplankton abundance was
highest in the inshore stations of the western región. The upper to lower water
column biomass ratio was 2:1, which was much less than the abundance ratio of
7:1. These ratios suggest a higher concentration of small animals in the surface
layer of the water column.
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